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(57)Abstract 

PROBLEM TO BE SOLVED: To suppress the occurrence of harmful light 
and to miniaturize a unit by positioning an optical axis connecting a mirror 
near the incident face of an image forming lens among a plurality of mirrors, 
the image forming lens and a reading means to be almost parallel to an 
original face and in the lowest part of a unit and arranging the mirror being 
the nearest to an original face-side in a space between the lowest optical 
axis and the original face. 

SOLUTION: An incorporated scanning optical system unit 5 moves in a 
scanning direction and it folds luminous flux from an original 3 by the 
illumination of a light source 6 and a reflector 7 by mirrors 8-12 and an 
image is formed in a reading means 14 by an image forming lens 13. A 
luminous flux L3 connecting the mirror 12, the image forming lens 13 and the 
reading means 14 is made to be almost paraljel to the original 3 face and it 
is positioned in the lowest part of the unit 5. The mirror 8 is arranged in the 
almost middle part of the optical axis L3 between the optical axis L3 and the 
original 3 face. A luminous flux restriction slit 15 installed between the 

mirrors 11 and 12 corrects shading and corrects the irregularity of light quantity distribution on an image 
face; Thus, the occurrence of ghost and flare is suppressed and the unit 5 can. be miniaturized. . . . . . . . 
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CLAIMS 



[Claim(s)] 

[Claim 1] A light source means to illuminate a manuscript, and two or more mirrors in which the flux of 
light from the manuscript illuminated by this light source means is reflected, The one apparatus scan 
optical-system unit which contained in one the image formation lens to which image formation of the 
flux of light reflected by these two or more mirrors is carried out, and the reading means arranged in the 
image formation location of this image formation lens is moved to a scanning direction. The optical axis 
L to which Mirror B, this image formation lens, and this reading means which are optically arranged most 
near the plane of incidence of this image formation lens among these two or more mirrors are connected 
in the image reader which reads the image information of this manuscript by this manuscript side and 
abbreviation parallel And while this mirror B, this image formation lens, and this reading means are 
located in the bottom to this manuscript side of this one apparatus scan optical-system unit The image 
reader characterized for the mirror A optically arranged most among these two or more mirrors at this 
manuscript side side by having arranged to the space between the plane of incidence of this image 
formation lens, and this reading means while this optical axis L and this manuscript side. 
[Claim 2] Said mirror A is an image reader according to claim 1 characterized by having been arranged in 
the abbreviation middle of said mirror B and the aforementioned reading means, and for the incident 
angle of the beam of light on the optical axis being 45 degrees of abbreviation, and this mirror B having 
arranged the flux of light regulation slit to the beam-of-light incidence side of this mirror B. 
[Claim 3] Said flux of light regulation slit is an image reader according to claim 2 characterized by having 
the shading compensation function. 

[Claim 4] Said two or more mirrors consist of the 1st, 2nd, 3rd, 4th, and 5th mirror. After the flux of light 
from said manuscript is reflected by this 1st mirror, incidence is carried out to this 2nd mirror. The flux 
of light reflected by this 2nd mirror crosses the optical path between this manuscript and this 1st mirror. 
After passage, Incidence is carried out to this 3rd mirror, and the flux of light reflected by this 3rd mirror 
crosses the optical path between this manuscript and this 1st mirror again. After passage, Incidence is 
carried out to this 4th mirror, and the flux of light reflected by this 4th mirror crosses the optical path 
between this 1st mirror and this 2nd mirror. After passage, The image reader according to claim 1 
characterized by having arranged each mirror so that incidence may be carried out to this 5th mirror 
and the flux of light reflected by this 5th mirror may carry out incidence to this image formation lens. 
[Claim 5] It is the image reader according to claim 4 characterized by having arranged said 1st mirror in 
the abbreviation middle of said 5th mirror and the aforementioned reading means, and for the incident 
angle of the beam of light on the optical axis being 45 degrees of abbreviation, and this 5th mirror having 
arranged the flux of light regulation slit to the beam-of-light incidence side of this 5th mirror. 
[Claim 6] Said flux of light regulation slit is an image reader according to claim 5 characterized by having 
the shading compensation function. 

[Claim 7] After said two or more mirrors consisted of the 1st, 2nd, 3rd, and 4th mirror and the flux of 
light from said manuscript was reflected by this 1st mirror, Incidence is carried out to this 2nd mirror, 
and the flux of light reflected by this 2nd mirror crosses the optical path between this manuscript and 
this 1st mirror. After passage, The image reader according to claim 1 which carries out incidence to this 
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3rd mirror, and the flux of light reflected by this 3rd mirror carries out incidence to this 4th mirror, and 
is characterized by having arranged each mirror so that the flux of light reflected by this 4th mirror may 
carry out incidence to this image formation lens. 

[Claim 8] It is the image reader according to claim 7 characterized by having arranged said 1st mirror in 
the abbreviation middle of said 4th mirror and the aforementioned reading means, and for the incident 
angle of the beam of light on the optical axis being 45 degrees of abbreviation, and this 4th mirror having 
arranged the flux of light regulation slit to the beam-of-light incidence side of this 4th mirror. 
[Claim 9] Said flux of light regulation slit is an image reader according to claim 8 characterized by having 
the shading compensation function. 

[Claim 10] After said two or more mirrors consisted of the 1st, 2nd, 3rd, and 4th mirror and the flux of 
light from said manuscript was reflected by this 1st mirror, Carry out incidence to this 2nd mirror, and 
the flux of light reflected by this 2nd mirror carries out incidence to this 3rd mirror. The flux of light 
reflected by this 3rd mirror crosses the optical path between this manuscript and this 1st mirror. After 
passage. Incidence is carried out to this 4th mirror, and the flux of light reflected by this 4th mirror 
crosses the optical path between this manuscript and this 1st mirror again. After passage, Incidence is 
again carried out to this 3rd mirror, and the flux of light reflected by this 3rd mirror intersects the 
optical path between the optical path between this 3rd mirror and this 4th mirror, this 1st mirror, and 
this 2nd mirror. After passage, The image reader according to claim 1 characterized by having arranged 
each mirror so that incidence may be again carried out to this 2nd mirror and the flux of light reflected 
by this 2nd mirror may carry out incidence to this image formation lens. 

[Claim 1 1] It is the image reader according to claim 10 characterized by having arranged said 1st mirror 
in the abbreviation middle of said 2nd mirror and the aforementioned reading means, and for the incident 
angle of the beam of light on the optical axis being 45 degrees of abbreviation, and this 2nd mirror having 
arranged the flux of light regulation slit to the beam-of-light incidence side of this 2nd mirror. 
[Claim 12] Said flux of light regulation slit is an image reader according to claim 1 1 characterized by 
having the shading compensation function. 
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DETAILED DESCRIPTION-. - 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About an image reader, using the one apparatus scan optical-system unit which 
contained the light source, two or more mirrors, an image formation lens, image sensors, etc. in one, 
especially this invention reads the image information of a manuscript, for example, relates to the suitable 
image reader for equipments, such as a flat bed mold image scanner and a digital copier. 
[0002] 
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[Description of the Prior Art] It is proposed [ that image readers, such as a flat bed mold image scanner 
and a digital copier, are more various than before and ]. 

[0003] Drawing 5 is the important section schematic diagram of this kind of conventional image reader. 
The manuscript 103 laid on manuscript base glass 104 in this drawing is illuminated from both sides by 
the flux of light through the direct light and the reflective bamboo hat 107 from the light source 106. 
And image formation of the flux of light from a manuscript 103 is carried out on the 1 14th page of image 
sensors, such as CCD, with the image formation lens 113 through the 1st mirror 108 for a scan, the 2nd 
mirror 109, and the 3rd mirror 110, it is changed into an electrical signal according to the shade of a 
manuscript 103, and the image information for one line of a main scanning direction (it sets to drawing 5 
and they are space and a perpendicular direction) is read. Moreover, the image read of the direction of 
vertical scanning (it sets to drawing 5 and is the direction of arrow-head C) moves the 1st mirror base 
which consists of the light source 106, the reflective bamboo hat 107, and the 1st mirror 108 to a 
manuscript 103 in the direction of vertical scanning. The image information of a manuscript is read by 
moving the 2nd mirror base which furthermore consists of the 2nd mirror 109 and the 3rd mirror 1 10 in 
this direction at the rate of the one half of this 1st mirror base, keeping constant the optical path length 
from a manuscript 103 to image sensors 114. 

[0004] This kind of scan optical system is called the so-called 1:2 scan optical system as a well-known 
technique, and even when the optical path length from a manuscript to image sensors is lengthened, it 
has the merit which can miniaturize the equipment size of the direction of vertical scanning. 
[0005] However, the read station which consists of the image formation lens fixed to the manuscript, 
and image sensors, Since it is necessary to change relative-position relation with three mirrors for a 
scan, and to scan a manuscript, according to vibration of the mirror for this scan, an angle error, a 
profile irregularity error, etc. A color gap, concentration unevenness, a focus gap, etc. may be produced, 
and there is a trouble that the components precision and drive precision of a mirror for a scan must be 
raised for this reason. 

[0006] Drawing 6 and drawing 7 are the important section schematic diagrams of the image reader which 
has the one apparatus scan optical-system unit which eased the trouble of the above-mentioned 1:2 
scan optical system respectively. The one apparatus scan optical-system unit in drawing 6 and drawing 
7 is what contained each element, such as the light source, a reflective bamboo hat, a mirror for two or 
more scans, an image formation lens, and image sensors, in one, and scans a manuscript, without 
changing the relative-position relation of each of that element. 

[0007] Drawing 6 is the important section schematic diagram of the image reader which has the one 
apparatus scan optical-system unit currently indicated by JP,63-217872,A. The one apparatus scan 
optical-system unit 118 in this drawing with the light source 106, the reflective bamboo hat 107 and this 
light source 106, and the reflective bamboo hat 107 which illuminate the manuscript 103 laid on 
manuscript base glass 104 the mirror 1 15,1 16,1 17 for two or more scans which leads the flux of light 
from image sensors 114 and this manuscript 103 which reads the flux of light from the illuminated 
manuscript 103 to image sensors 114 — and The image formation lens 113 grade which carries out 
image formation of the flux of light based on the image information from this manuscript 103 on the 
114th page of image sensors is contained in one. 

[0008] In drawing 6 , the mirror for two or more scans consists of the 1st mirror 115, the 2nd mirror 1 16 

and the 3rd mirror 117. The flux of light from a manuscript 103 to the 2nd mirror 116, from the 1st 
mirror 115 From the 2nd mirror 116 to the 3rd mirror 117, incidence is again carried out from the 3rd 
mirror 117 to the 2nd mirror 116. Pass through between the 1st mirror 115 and the 3rd mirror 117 after 
that, and incidence is carried out to the image formation lens 1 13. It is constituted so that the flat 
surface which each mirror is arranged so that image formation may be carried out to up to the 1 14th 
page of image sensors, and connects the 2nd mirror 116, the image formation lens 113, and image 
sensors 114 may become a manuscript side and abbreviation parallel. 

[0009] Drawing 7 is the important section schematic diagram of the image reader which has the one 
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apparatus scan optical-system unit currently indicated by JP.9-6991 5 t A. The one apparatus scan 
optical-system unit 122 in this drawing like said drawing 6 With the light source 106, the reflective 
bamboo hat 107 and this light source 106, and the reflective bamboo hat 107 which illuminate the 
manuscript 103 laid on manuscript base glass 104 the mirror 119,120,121 for two or more scans which 
leads the flux of light from image sensors 114 and this manuscript 103 which reads the flux of light from 
the illuminated manuscript to image sensors 114 — and The image formation lens 113 grade which 
carries out image formation of the flux of light based on the image information from this manuscript 103 
on the 1 14th page of image sensors is contained in one. 

[0010] In drawing 7 , the illumination light with the light source 106 and the reflective bamboo hat 107 
illuminates the inferior surface of tongue of a manuscript 103, diffuse reflection is carried out, it 
progresses to a vertical lower part in drawing 7 , it is reflected by the 1st mirror 119, and a part of the 
flux of light carries out incidence of it to the 2nd mirror 120. It is reflected at a predetermined include 
angle and incidence of the flux of light which carried out incidence to the 2nd mirror 120 is again carried 
out to the 1st mirror 119. It is further reflected at a predetermined include angle, the flux of light is 
horizontally reflected by the 3rd mirror 121, and incidence of the flux of light which carried out incidence 
again to the 1st mirror 119 is carried out to the image formation lens 113. And image formation of the 
contraction image of a manuscript 103 was carried out on the 114th page of image sensors with the 
image formation lens 113, and the image information of a manuscript 103 is read. 
[0011] 

[Problem(s) to be Solved by the Invention] The various technical problems shown below in the image 
reader of the above-mentioned conventional example occur. 

[0012] The optical path from a manuscript 103 to the 1st mirror 115 and the optical path from the 2nd 
mirror 1 1 6 to the image formation lens 1 13 are made to cross in JP,63-21 7872.A shown in drawing 6 . 
And space is needed between the 2nd mirror 116 and the image formation lens 113 for the arrangement 
reflected twice by the 2nd mirror 1 1 6. There was an inclination for the distance from the 2nd mirror 1 1 6 
to image sensors 114 to become long despite a join office, to enlarge as an one apparatus scan optical- 
system unit 118, and to also enlarge the image reader using it inevitably. 

[0013] Moreover, for the configuration which passes through between the 1st mirror 115 and the 3rd 
mirror 117, and carries out incidence to the image formation lens 113, the flux of lights other than the 
flux of light which contributes to image formation may reflect irregularly the flux of light from the 2nd 
mirror 116 at the edge of the 1st mirror 115 or the 2nd mirror 117, and may carry out incidence to an 
image formation lens as a harmful light, consequently a ghost and the flare arose, and it was read, and 
suited the inclination to degrade an image. 

[0014] In JP,9-69915,A shown in drawing 7 , the 3rd mirror 121, the image formation lens 113, and image 
sensors 114 are parallel to a manuscript side. And since it is arranged just under manuscript base glass 
104, it is necessary to carry out contiguity arrangement of the light source 106 and the image formation 
lens 113. The flux of light emitted from the light source 106 may carry out incidence to the direct image 
formation lens 113, consequently a ghost and the flare arose, it read, and there was a trouble of 
degrading an image. 

[0015] Moreover, the arrangement which makes the optical path from a manuscript 103 to the 1st mirror 
119, and the optical path from the 3rd mirror 121 to the image formation lens 113 cross sake, Need 
space between the 3rd mirror 121 and the image formation lens 113, and the distance from the 3rd 
mirror 121 to image sensors 114 becomes long despite a join office. There was a trouble of having 
enlarged as an one apparatus scan optical-system unit 122, and also enlarging the image reader using it 
inevitably. 

[0016] Moreover, since a reading station 123 was located in the left end side of the one apparatus scan 
optical-system unit 122 on a drawing to the width of face B of the direction of vertical scanning of the 
one apparatus scan optical-system unit 122, when it scanned from the left end of a manuscript 103 to a 
right end, in the right end side, it read, many tooth spaces were needed outside the field, and it was a 
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configuration imbalanced as an image reader. 

[0017] Furthermore, since the mirror of equivalent size was mostly arranged under the one apparatus 
scan optical-system unit with the manuscript size of a main scanning direction, in every location of a 
main scanning direction, the sectional view shown in drawing 7 and the space of equivalent size were 
needed, consequently there was a trouble that unnecessary space of the both sides of the image 
formation lens of a main scanning direction could not be used effectively. 

[0018] This invention aims at offer of the image reader which can suppress generating of harmful light, 
such as a ghost and the flare, and can miniaturize this one apparatus scan optical-system unit in the 
image reader which has an one apparatus scan optical-system unit by setting up appropriately 
arrangement of each element which constitutes this one apparatus scan optical-system unit etc. 
[0019] 

[Means for Solving the Problem] The image reader of this invention is (1). A light source means to 
illuminate a manuscript, and two or more mirrors in which the flux of light from the manuscript 
illuminated by this light source means is reflected, The one apparatus scan optical-system unit which 
contained in one the image formation lens to which image formation of the flux of light reflected by 
these two or more mirrors is carried out, and the reading means arranged in the image formation 
location of this image formation lens is moved to a scanning direction. The optical axis L to which Mirror 
B, this image formation lens, and this reading means which are optically arranged most near the plane of 
incidence of this image formation lens among these two or more mirrors are connected in the image 
reader which reads the image information of this manuscript by this manuscript side and abbreviation 
parallel And while this mirror B, this image formation lens, and this reading means are located in the 
bottom to this manuscript side of this one apparatus scan optical-system unit The mirror A optically 
arranged most among these two or more mirrors at this manuscript side side is characterized by having 
arranged to the space between the plane of incidence of this image formation lens, and this reading 
means, while this optical axis L and this manuscript side. 

[0020] Especially (1-1) Said mirror A is arranged in the abbreviation middle of said mirror B and the 
aforementioned reading means. The incident angle of the beam of light on the optical axis is 45 degrees 
of abbreviation, and, as for this mirror B, has arranged the flux of light regulation slit to the beam-of- 
light incidence side of this mirror B, (1-2) Said flux of light regulation slit has the shading compensation 
function, (1-3) Said two or more mirrors consist of the 1st, 2nd, 3rd, 4th, and 5th mirror. After the flux 
of light from said manuscript is reflected by this 1st mirror, incidence is carried out to this 2nd mirror. 
The flux of light reflected by this 2nd mirror crosses the optical path between this manuscript and this 
1st mirror. After passage, Incidence is carried out to this 3rd mirror, and the flux of light reflected by 
this 3rd mirror crosses the optical path between this manuscript and this 1st mirror again. After passage, 
Incidence is carried out to this 4th mirror, and the flux of light reflected by this 4th mirror crosses the 
optical path between this 1st mirror and this 2nd mirror. After passage, Each mirror has been arranged 
so that incidence may be carried out to this 5th mirror and the flux of light reflected by this 5th mirror 
may carry out incidence to this image formation lens, (1-4) Said 1st mirror is arranged in the 
abbreviation middle of said 5th mirror and the aforementioned reading means. The incident angle of the 
beam of light on the optical axis is 45 degrees of abbreviation, and, as for this 5th mirror, has arranged 
the flux of light regulation slit to the beam-ofHight incidence side of this>5th mirror, (1^5) Said flux of 
light regulation slit has the shading compensation function, (1-6) Said two or more mirrors consist of the 
1st, 2nd, 3rd, and 4th mirror. After the flux of light from said manuscript is reflected by this 1st mirror, 
incidence is carried out to this 2nd mirror. The flux of light reflected by this 2nd mirror crosses the 
optical path between this manuscript and this 1st mirror. After passage, Carry out incidence to this 3rd 
mirror, and the flux of light reflected by this 3rd mirror carries out incidence to this 4th mirror. Each 
mirror has been arranged so that the flux of light reflected by this 4th mirror may carry out incidence to 
this image formation lens, (1-7) Said 1st mirror is arranged in the abbreviation middle of said 4th mirror 
and the aforementioned reading means. The incident angle of the beam of light on the optical axis is 45 
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degrees of abbreviation, and, as for this 4th mirror, has arranged the flux of light regulation slit to the 
beam-of-light incidence side of this 4th mirror, (1-8) Said flux of light regulation slit has the shading 
compensation function, (1-9) Said two or more mirrors consist of the 1st, 2nd, 3rd, and 4th mirror. After 
the flux of light from said manuscript is reflected by this 1st mirror, incidence is carried out to this 2nd 
mirror. The flux of light reflected by this 2nd mirror carries out incidence to this 3rd mirror, and the flux 
of light reflected by this 3rd mirror crosses the optical path between this manuscript and this 1st mirror. 
After passage, Incidence is carried out to this 4th mirror, and the flux of light reflected by this 4th mirror 
crosses the optical path between this manuscript and this 1st mirror again. After passage, Incidence is 
again carried out to this 3rd mirror, and the flux of light reflected by this 3rd mirror intersects the 
optical path between the optical path between this 3rd mirror and this 4th mirror, this 1st mirror, and 
this 2nd mirror. After passage, Each mirror has been arranged so that incidence may be again carried 
out to this 2nd mirror and the flux of light reflected by this 2nd mirror may carry out incidence to this 
image formation lens, Said 1st mirror is arranged in the abbreviation middle of said 2nd mirror and the 
aforementioned reading means. (1-10) The incident angle of the beam of light on the optical axis being 
45 degrees of abbreviation, and this 2nd mirror s having arranged the flux of light regulation slit to the 
beam-of-light incidence side of this 2nd mirror and said (1-11) flux of light regulation slit are 
characterized by having the shading compensation function etc. 
[0021] 

[Embodiment of the Invention] (Operation gestalt 1) It is the important section schematic diagram of the 
one apparatus scan optical-system unit which showed drawing 1 in the important section schematic 
diagram of the image reader of the operation gestalt 1 of this invention, and showed drawing 2 to 
drawing 1 . 

[0022] Among drawing, the body of an image reader and 2 are manuscript pressure plates, and one is 
pressing the manuscript (image) 3. 4 is manuscript base glass and the manuscript is laid on the glass 
side. 

[0023] 5 is an one apparatus scan optical-system unit, it has contained in one a light source means to 
mention later, a reflective bamboo hat, two or more mirrors, the image formation lens, the reading means 
(image sensors), etc., scans them with driving gears (un-illustrating), such as a motor, in the direction of 
vertical scanning (it sets to drawing 1 and is the direction of arrow-head A), and has read the image 
information of a manuscript 3. In addition, an one apparatus scan optical-system unit is also only called 
a "scan unit" below. 

[0024] 6 is the light source, for example, consists of the fluorescent lamp, the- halogen lamp, etc. 7 is a 
reflective bamboo hat, reflects the flux of light from the light source 6, and is illuminating the manuscript 
3 efficiently. In addition, the light source 6 and the reflective bamboo hat 7 constitute an element of a 
light source means respectively. 

[0025] 8, 9, 10, 11, and 12 are the 1st, 2nd, 3rd, 4th, and 5th mirror in order respectively, are arranged in 
the location mentioned later and are turning up the flux of light from a manuscript 3. 13 is an image 
formation lens and carries out image formation of the flux of light based on the image information of a 
manuscript 3 on the 14th page of the image sensors as a reading means. 14 is the image sensors 
(photosensor) as a reading means. 15 is a flux of light regulation slit which has a shading compensation 
function , is arrange at the beam -of light incidence side of the 5th mirror- 1-2 . and consists* of a ... 
configuration which regulates many main flux of lights ( lens shaft Uemitsu bundle ) compared with an 
ambient light bundle ( lens shaft outdoor daylight bundle ) in a main scanning direction in order to amend 
the quantity of light distribution nonuniformity on the image formation side which originates in luminous 
intensity distribution distribution of an illumination system , the 4th power rule of COS of an image 
formation lens , etc. , and is generate . 

[0026] The optical axis (optical path) L3 to which the 5th mirror 12, the image formation lens 13, and 
image sensors 14 which are optically arranged most about [ of the image formation lens 13 ] plane-of- 
incidence S1 among the 1st, 2nd, 3rd, 4th, and 5th mirror 8, 9, 10, 11, and 12 are connected with this 
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operation gestalt by the 3rd page of a manuscript, and abbreviation parallel And it constitutes so that 
the 5th mirror 12, the image formation lens 13, and image sensors 14 may be located in the bottom 
(lower part) on a drawing to the 3rd page of this manuscript of the one apparatus scan optical-system 
unit 5. The 1st mirror 8 optically arranged most at the 3rd page side of a manuscript among the 1st, 2nd, 
3rd, 4th, and 5th mirror 8, 9, 10, 11, and 12 moreover, between an optical axis L3 and the 3rd page of a 
manuscript And it arranges in the abbreviation middle to the direction which is the space between the 
plane of incidence S1 of the image formation lens 13, and image sensors 14, and met the optical axis of 
the 5th mirror 12 and image sensors 14. That is, the 1st mirror 8 is arranged above the image formation 
lens 13 on the drawing. The incident angle of the beam of light on the optical axis is 45 degrees of 
abbreviation, and the 5th mirror 12 arranges the flux of light regulation slit 15 like the above to the near. 
[0027] The inferior surface of tongue of a manuscript 3 is illuminated through the direct or reflective 
bamboo hat 7, a part of diffusedHight bundle from this manuscript 3 progresses to a vertical lower part 
in drawing 2 , and incidence of the flux of light emitted from the light source 6 in this operation gestalt is 
carried out to the 1st mirror 8. The flux of light which carried out incidence to the 1st mirror 8 is a 
predetermined include angle, it is reflected in the left of the scan unit 5, and incidence of it is carried 
out to the 2nd mirror 9 arranged at the left end side of this scan unit 5. It is reflected in the method of 
the right of the scan unit 5 at an angle of predetermined, and incidence of the flux of light which carried 
out incidence to the 2nd mirror 9 is carried out to the 3rd mirror 10 which intersected the optical path 
L1 between a manuscript 3 and the 1st mirror 8, and has been arranged after passage at the right end 
side of the scan unit 5. It is horizontally reflected to the 3rd page of a manuscript, and incidence of the 
flux of light which carried out incidence to the 3rd mirror 10 is carried out to the 4th mirror 1 1 which 
intersected the optical path L1 between a manuscript 3 and the 1st mirror 8 again, and has been 
arranged after passage at the left end side of the scan unit 5. It is reflected by the right angle under the 
scan unit 5, and the flux of light which carried out incidence to the 4th mirror 11 intersects the optical 
path L2 between the 1st mirror 8 and the 2nd mirror 9, and carries out incidence to the 5th mirror 12 
which passed the flux of light regulation slit 15, and has been arranged at the bottom of the scan unit 5 
after passage. It is horizontally reflected to the 3rd page of a manuscript, and image formation of the 
flux of light based on the image information of the manuscript 3 which carried out incidence to the 5th 
mirror 12 is carried out on the 14th page of image sensors with the image formation lens 13. And the 
image information of a manuscript 3 is read by moving the scan unit 5 in the direction (the direction of 
vertical scanning) of arrow-head A shown in drawing 1 . 

[0028] With this operation gestalt, since it is not necessary to make the optical path L1 from a 
manuscript 3 to the 1st mirror 8, and the optical path (optical axis) L3 from the 5th mirror 12 to image 
sensors 14 cross, distance from the 5th mirror 12 to the image formation lens 13 can be shortened, and, 
thereby, the width of face of the direction of vertical scanning of the scan unit 5 can be miniaturized. 
[0029] Moreover, since the 1st mirror 8 is arranged to the space between the plane of incidence S1 of 
the image formation lens 13, and image sensors 14, the flux of light from the light source 6 cannot carry 
out incidence to the direct image formation lens 13, and, thereby, generating of harmful light, such as a 
ghost and the flare, can be suppressed. 

[0030] Moreover, since the 1st mirror 8 is arranged in the center of abbreviation of the scan unit 5, 
- .... when the manuscript-reading station 28 is locatedin the centerof abbreviation of the width of face of 
the direction of vertical scanning of this scan unit 5 and scans from the left end of a manuscript 3 to a 
right end, it reads, and a tooth space is not needed outside a field, but, thereby, balance can consist of 
right end sides well to the width of face of the direction of vertical scanning of an image reader. 
[0031] Moreover, since the width of face of the main scanning direction of 1st mirror 8 grade arranges 
the large mirror above the scan unit 5, the 5th mirror 12 arranged caudad can be made small, and, 
thereby, the unnecessary space of the both sides of the image formation lens 13 of a main scanning 
direction can be used effectively. 

[0032] Moreover, since the 5th mirror 12 arranges the flux of light regulation slit 15 to the beam-of-light 
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incidence side of this 5th mirror 12 while the incident angle of the beam of light on an optical axis is 45 
degrees of abbreviation, it can carry out incidence only of the flux of light which contributes to image 
formation to the image formation lens 13, and, thereby, can stop harmful light, such as a ghost and the 
flare, more. 

[0033] Moreover, since the shading compensation function is given to the flux of light regulation slit 15, 
the quantity of light distribution nonuniformity of the main scanning direction which originates in the 4th 
power rule of COS of luminous-intensity-distribution distribution of an illumination system or a lens, and 
is generated can be amended easily, and the shading compensation plate which was the need 
conventionally can be made unnecessary. 

[0034] thus, the mirror for [ like / **** ] a scan at this operation gestalt — five sheets — using — this 

— the optical path length from a manuscript to an image formation lens is comparatively long by having 
set up the arrangement location of five mirrors appropriately — getting it blocked — also in the case of 
the one apparatus scan optical-system unit using the comparatively small optical system of a 
contraction scale factor, the miniaturization of the whole equipment can be attained, and it can 
constitute simply (low cost). 

[0035] (Operation gestalt 2) Drawing 3 is the important section schematic diagram of the operation 
gestalt 2 of this invention. The same code number is given to the same element as the element shown in 
drawing 2 in this drawing. 

[0036] Two or more mirrors for a scan are constituted from this operation gestalt from four sheets of 
the 1st, 2nd, 3rd, and 4th mirror 17, 18, 19, and 20. The optical axis L3 to which the 4th mirror 20, the 
image formation lens 13, and image sensors 14 which are optically arranged most about [ of the image 
formation lens 13 ] plane-of-incidence S1 among this 1st, 2nd, 3rd, and 4th mirror 17, 18, 19, and 20 are 
connected by the 3rd page of a manuscript, and abbreviation parallel And it constitutes so that the 4th 
mirror 20, the image formation lens 13, and image sensors 14 may be located in the bottom (lower part) 
on a drawing to the 3rd page of this manuscript of the one apparatus scan optical-system unit 16. 
Moreover, the 1st mirror 17 optically arranged most at the 3rd page side of a manuscript among the 1st, 
2nd, 3rd, and 4th mirror 17, 18, 19, and 20 is arranged in the abbreviation middle to the direction which is 
the space between the plane of incidence S1 of the image formation lens 13, and image sensors 14, and 
met the optical axis of the 4th mirror 20 and image sensors 14 while an optical axis L3 and the 3rd page 
of a manuscript. The incident angle of the beam of light on the optical axis is 45 degrees of abbreviation, 
and the 4th mirror 20 arranges the flux of light regulation slit 21 to the near. 

[0037] The inferior surface of tongue of a manuscript 3 is illuminated through the direct or reflective 
bamboo hat 7, a part of diffused-light bundle from this manuscript 3 progresses to a vertical lower part 
in drawing 3 , and incidence of the flux of light emitted from the light source 6 in this operation gestalt is 
carried out to the 1st mirror 17. It is reflected in the method of the right of the scan unit 16 at an angle 
of predetermined, and incidence of the flux of light which carried out incidence to the 1st mirror 17 is 
carried out to the 2nd mirror 18 arranged at the right end of this scan unit 16. It is horizontally reflected 
to the 3rd page of a manuscript, and the flux of light which carried out incidence to the 2nd mirror 18 
carries out incidence of the optical path L1 between a manuscript 3 and the 1st mirror 17 to the 3rd 
mirror 19 which crossed and has been arranged at the left end of this scan unit 16 after passage. It is 
reflected by the right angle under- this - scaa unit 16, and incidence of the- flux of light-which carried out 
incidence to the 3rd mirror 19 is carried out to the 4th mirror 20 arranged at the bottom of this scan 
unit 16. It is horizontally reflected to the 3rd page of a manuscript, and image formation of the flux of 
light based on the image information of the manuscript which carried out incidence to the 4th mirror 20 
is carried out on the 14th page of image sensors with the image formation lens 13. And the image 
information of a manuscript 3 is read by moving the scan unit 16 in the direction of vertical scanning. 
[0038] thus, the mirror for [ like / **** ] a scan at this operation gestalt — four sheets — using — this 

— by having set up the arrangement location of four mirrors appropriately, the same effectiveness as 
the above-mentioned operation gestalt 1 can be acquired, and the optical path length from a manuscript 
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to an image-formation lens is comparatively short — getting it blocked — also in the case of the one 
apparatus scan optical-system unit using the comparatively large optical system of a contraction scale 
factor, the miniaturization of the whole equipment can attain, and it can constitute simply ( low cost). 
[0039] (Operation gestalt 3) Drawing 4 is the important section schematic diagram of the operation 
gestalt 3 of this invention. The same code number is given to the same element as the element shown in 
drawing 2 in this drawing. 

[0040] Two or more mirrors for a scan are constituted from this operation gestalt from four sheets of 
the 1st, 2nd, 3rd, and 4th mirror 23, 24, 25, and 26. The optical axis L4 to which the 2nd mirror 24, the 
image formation lens 13, and image sensors 14 which are optically arranged most about [ of the image 
formation lens 13 ] plane-ofHncidence S1 among this 1st, 2nd, 3rd, and 4th mirror 23, 24, 25, and 26 are 
connected by the 3rd page of a manuscript, and abbreviation parallel And it constitutes so that the 2nd 
mirror 24, the image formation lens 13, and image sensors 14 may be located in the bottom (lower part) 
on a drawing to the 3rd page of this manuscript of the one apparatus scan optical-system unit 22. 
Moreover, the 1st mirror 23 optically arranged most at the 3rd page side of a manuscript among the 1st, 
2nd, 3rd, and 4th mirror 23, 24, 25, and 26 is arranged in the abbreviation middle to the direction which is 
the space between the plane of incidence S1 of the image formation lens 13, and image sensors 14, and 
met the optical axis of the 2nd mirror 24 and image sensors 14 while an optical axis L4 and the 3rd page 
of a manuscript. The incident angle of the beam of light on the optical axis is 45 degrees of abbreviation, 
and the 2nd mirror 24 arranges the flux of light regulation slit 27 to the near. 

[0041] The inferior surface of tongue of a manuscript 3 is illuminated through the direct or reflective 
bamboo hat 7, a part of diffused-light bundle from this manuscript 3 progresses to a vertical lower part 
in drawing 4 , it is reflected in the left of the scan unit 22 by the 1st mirror 23 at an angle of 
predetermined, and incidence of the flux of light emitted from the light source 6 in this operation gestalt 
is carried out to the 2nd mirror 24 arranged at the left end of this scan unit 22. It is reflected in the 
upper part of the scan unit 22 at an angle of predetermined, and incidence of the flux of light which 
carried out incidence to the 2nd mirror 24 is carried out to the 3rd mirror 25 arranged at the left end of 
this scan unit 22. It is reflected in the method of the right of the scan unit 22 at an angle of 
predetermined, and the flux of light which carried out incidence to the 3rd mirror 25 carries out 
incidence of the optical path L1 between a manuscript 3 and the 1st mirror 23 to the 4th mirror 26 
which crossed and has been arranged at the right end of this scan unit 22 after passage. It is 
horizontally reflected to the 3rd page of a manuscript, and the flux of light which carried out incidence 
to the 4th mirror 26 crosses, and carries out incidence of the optical path L1 between a manuscript 3 
and the 1st mirror 23 to the 3rd mirror 25 again after passage. It is reflected by the right angle under 
the scan unit 22, and the flux of light which carried out incidence to the 3rd mirror 25 crosses, and 
carries out incidence of the optical path L3 between the optical path L2 between the 3rd mirror 25 and 
the 4th mirror 26, the 1st mirror 23, and the 2nd mirror 24 to the 2nd mirror 24 again. It is horizontally 
reflected to the 3rd page of a manuscript, and image formation of the flux of light based on the image 
information of the manuscript which carried out incidence to the 2nd mirror 24 is carried out on the 
14th page of image sensors with the image formation lens 13. And the image information of a manuscript 
3 is read by moving the scan unit 22 in the direction of vertical scanning. 

[0042]-With -thus,-the-configuration using -four mirrors for [ Hke-/ .***.*]. a scan according to this 

operation gestalt By carrying out the multiple echo of the two mirrors, and using them among the four 
sheets Can acquire the same effectiveness as the above-mentioned operation gestalten 1 and 2, and, 
also in the case of the one apparatus scan optical-system unit using optical system with the 
comparatively long optical path from a manuscript to a lens Although there are few mirrors, the 
miniaturization of the whole equipment can be attained and it can constitute simply (low cost). 
[0043] In addition, if the requirements for a configuration of this invention are satisfied besides each 
operation gestalt shown above, however it may constitute an one apparatus scan optical-system unit, 
this invention is applicable like each above-mentioned operation gestalt. 
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[0044] 

[Effect of the Invention] The optical axis L to which Mirror B, image formation lens, and reading means 
which are optically arranged most near the plane of incidence of an image formation lens among two or 
more mirrors like the above-mentioned according to this invention are connected by the manuscript side 
and abbreviation parallel And while Mirror B, an image formation lens, and a reading means are located in 
the bottom to this manuscript side of an one apparatus scan optical-system unit The mirror A optically 
arranged most among two or more mirrors at this manuscript side side between an optical axis L and a 
manuscript side And by arranging to the space between the plane of incidence of an image formation 
lens, and a reading means, the image reader which can suppress generating of harmful light, such as a 
ghost and the flare, and can make a miniaturization an one apparatus scan optical-system unit can be 
attained. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The important section schematic diagram of the image reader of the operation gestalt 1 of 
this invention 

[Drawing 2] The important section schematic diagram of an one apparatus scan optical-system unit 
shown in drawing 1 

[Drawing 3] The important section schematic diagram of the one apparatus scan optical-system unit of 
the operation gestalt 2 of this invention 

[Drawing 4] The important section schematic diagram of the one apparatus scan optical-system unit of 
the operation gestalt 3 of this invention 

[Drawing 5] The important section schematic diagram of the conventional image reader 
[Drawing 6] The important section schematic diagram of the conventional one apparatus scan optical- 
system unit 

[Drawing 7] The important section schematic diagram of the conventional one apparatus scan optical- 
system unit- - 

[Description of Notations] 
1 Image Reader 

3 Manuscript (Image) 

4 Manuscript Base Glass 

6 Light Source 

7 Reflective Bamboo Hat 

5, 16, 22 One apparatus scan optical-system unit 
13 Image Formation Lens 
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14 Reading Means (Image Sensors) 

8, 9, 10, 11, 12 Mirror 

17, 18, 19, 20 Mirror 

23, 24, 25, 26 Mirror 

15, 21, 27 Flux of light regulation slit 

28 Manuscript Reading Station 



[Translation done.] 
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2) wia3tsc«fti^y s/ >-miEmm& 

(1-3) IWEftftOS^-ttftl. ft 
2, ]||3, ft4, ft5 5?-J:0J*?K tWBJW«E*»fe© 
io ftfttfftft 157- T-^tt $ ixfc^ , ^12 5 7-^A 

5 7-t©ra©3tKSr^LTiijS^, ^3 5 7 

Alt ftft3 5 7- C^3ftfc3fcft#ft«ftftfti: 
Kft 1 5 7-irWP B ^7t^SrS^L-Ciii§^, if 4 5 
7-^AltU ftft4 5 ?-T?R*tSHfc3teJtoMKft 1 
5 7-tKf2 5 7-iwra©7fci^Sf^LTil^, 
*»5 5?-^ AStU !£ft5 5 7-T*Klt£i^fc7fc3■ 
;iSftj^£^ife^'i<'X^^:Alt-i-3 <fc 5 K# 5 7— £ES L-fcr 
t *\ (1-4) sulBft 1 5 7 - ttiltifEft 5 5 7 - 1 ft Eft 
20 3S^»i©ft4MWK:Eft£;h,» ftft5 5 5-l*t©3fctt 
±©7£8l©Alt:<§#B&4 5° -efct)^ g|5;7-0* 
ftAltftlCjfcJlSftlW;* y y h £E« Lfcr t (1-5) 

mut/tumm* y ni->x-f-f >^jEmm^L 

T^-S^i:^ (1-6) ttnEft»©5?-tt»l % ft 2, 
ft3 x I457-J:t)^5 > fttrEftftfr&OftftdSftft 

1 5 9— egWStbfcft* SI2 5 7 AltU ftft 

2 5 7--CSW$tvfc7t^ 5 lg^i:iftl 57-iro 
M©3teft«r£ftLT»iB«» ftft 3 5 7-^AIt U ft 
ft 3 5 7-r-fgW SjKfcftJf&KftJIU-. 5 7-^ Alt 

30 ^ft 4 5 7 -T-^it $ *iizytms&i&fo WX^AJt-f 

5«t5lc:#5 7-5rESL:fc:^i: J ^\ (1-7) mllEftlco 
5 7-(±tfrf2ft4C0 5 7-t IWER*#aiOtt«t'WK 
ESStU tSft4©5 7-li^rc07ttt±ro7ti^wAlt^ 
/5SBS4 5 0 -CfcO, tgft4©5 7-©7ti^Alt{S!l»c:7t*: 
IfflxD^^ESU:;^ (1-8) KTEJtJKaftd^ 
y y H±V*-7*-f v^«jEa«B*r*U-CV^ii^ 
(1-9) «5IE«Scro5 7-«ftl, ft2. ft 3, ft4 57 
-itJ^t), WEft«d>6)03t*!P««l 57-T*Slt 

I^ft2 5 7 AltU Sfcft2 5 7--CSW 

40 SiifcJfcftiiSttftS 5 7-^Altb, ^ft3 5 7-TS 
It^tufcTt^^Slttgftl 5 7-tO|!gW7t^S:^ 
ftUTiSiBa. ^ft4 5 7— AltU 5 
Rft£;KfcftftasW*flEft«*Rftl 5 7-icDF^W7t 
»«:3Sftbraia«, BSSf3 5 7-^AStU, Igft 

3 5 5-T?S«$*lfc5tftdSftft3 5 7-t^ft4 5 7 
-t^raOTt^i^ftl 5 7-t^ft2 5 7-i:©ra© 
3tftiS5ftLTaiB«; B&ttft 2 5 7— ^AltL, ft 
ft 2 5 7— C-Slt$ixfe7tft^ftife«iu^XfrAlti-5 

4 5td«-5 7-«rESbfcrt^ (l-lO)HtrfEft 1 5 7 
so -f4ffJfSft2 5 9-4:WEtt»#ai©ft1>MfcEfll* 
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0 Xh 5 , ^$2 5 5-©3te*lA*tWfc3fcJiaftffl* V y 
hSrEBLfcii:^ (l-lDWIEjtJKSMW^ y s' hit's 

[0 0 2 1 ] 

mmm 1 ropMfegg®^fi©5Si5«iB&0, m 2 fiia 1 

[002 2)0^ 1 f±H&gcI&SsB;fc#> 2 (iJRtt£E 
JMX (IBittO 3 3r}fffiL-CV^o 4 fiJ^ffi^ 

So 

[0023] 5 \t-#m%:&ytmm=-- ? \> xh •? . ^ 

^-T-5)taS#^, fUt«. «$C©5 7-, ftfcl'fX, 
[0024] 6 HSteH-efc 5 » « jfc tf K#*T*vn n 

k, aas e t gats 7 1±&* %m^wc<D-mm «r«^ l 

[0025] 8, 9, 10. 11, l 2f4£*J«»;r$ 
1, $2. $3, $4, 15.5 7- 

i 3tt»«u^x-e*>o* flt«3©H*i»«ica-^ 

feBSitTl/^. 1 4ttR»^S£ LTO^^-^tV 
f— Ofc-fev-y— ) T-fcS. l 5 liv-^— r ^ y/ttlE 

«WBSr*i-a*3iEaiW^ y y h x-fo 9 , 1557-12 
^u-i/xoco s 4mm\z&m vxft±-tzi&mB± 

[0026] 1, $2, $3, $4, 

1557-8, 9, 10, 11. 1 2(Oo-h%^\zm 
iiBfcH'Xl 3©A3tES lJ5&»c:Bfi$;ft5$5 5 
7-12 tfe«l/yXl 3-tLTl'*— ^Hri'-y— 1 4 
tfca&SJtett OfcK) L 3 3 E t B§ WrT\ tf>o 
$5 57-1 2 t^UVXl 3^LT^^-i?tyt 
- 1 4 t *5|HE±, yh5 <D&m 

T^S. *fcll, $2,.$3,-$4, ^557-8, 
9, 10, 11. 1 2©5*>3t¥»lc*t>JSl«3a5fl9fc 
ES$ia-5$l 5 7-8Sr3tttL3 til«[3Et<ora' 



t, i'O^vyXl 3©AttES 1 t^-vHrV-y- 

— i 4 1 ©k©£kt\ a>o$ 557-12^^-v/ 

fLtl^ o£9$l 5 7-8f40M±, ttlft^vX 

1 3CD±*JC|SB$nTV>5 0 $5 5 7— 1 2f±^©7fc 

©*n y -ybl 5SrBHLTV>S. 
[0 0 2 7] *3WS»»fc*JV^*»6*»fe»«Sixfc 
3fc*tttt«*>* ^ttfiSWB 7 LTJSm 3 ©TBSrJR 
10 SHU KJKtt3*»fe©a»3t3tC©-a*SH2te*s^Ti& 
ET*~it^ $15 7-8 K:Att>3. $157-8 
l£A£tLfc#304j!fr5£©:fc&-C\ jfeta-ny h 5 (DtEft 

-Rtt£Jv Sfc*S^=y h 5 ©£SgHIW;:Efi£ixfc$ 

2 5 7-9JcAtt-t-^,, $2 5 7-9ICA*tLfc>t*l4 
Bflfc©**-?**^ -yh5 ©£;*7~Rlt$2v ^ 3 
i»l 57-8 t<Dm<OftV&L 1 tS^LTilii^ * 

*3. = s , h5©#*fflfce«£*bfci(S3 $5-1 0^A 
It-TS. $3 5 7-1 O^AltLfc?t*f4iSS53EJc:M 
UT7MP#|6]K.Rlf$*U f¥SiS^3i$l 5 7-8t 
20 on«>%K L 1 UTjlig^, s/ h 5 <Dfc 

JB«tBfli$ixfc*4 5 7-1 1 fcAlt-TSo $457 

- 1 1 KAJH - Ufc3fe*H:**a = y h 5 ©T*—B:A{' 
SW^H, $1 57-8 t$2 57-9 £©Ffl©7t8gL 
2 2:3?ML.Tiiai^, 3fc3WK*J^-y y M 5^alJ§bT 
^SEsL^y h 5rogTS?fcBB$*tfc$5 5 7-1 2tC 

Ait-r^„ $557-12 t'AW t-fcw^ 3 ©Mifeifa 

^^Xl 3\z£9->(*-*?±>D— 1 4E±(c^ 
i"5o ^LtilS^j/ h 55:111 iKm-T^A^ 

[0 0 2 8] *HlgitttM 3 *>?>$ 157-8J 
t?©?tKL 1 t$5 5 7-1 2*>fc-<^-v : -fevy— 1 
4 £T*©?t!& L3t^i$-tM>lli5^^ 
£k $5 5 7-1 2*»bg«l/VXl 3*t?©ffi«tSr« 

[0 0 2 9] *fc$l 5 7-8^iUyXl 3 ©AW 

is 1 t-r>— iMrv-y— 1 4£<om©£injtee«L-c 

40 VN«o-c3tai[6d»e>o*3ft*KSN*lftn^Xi 3(CAlt 

[0 0 3 0] SfcJSl 57-8Sr^:S3-=y h 5 ©B§^ 
*tcEebT^2»^s JStttRS!) fill 2 8 
J/F5 ©IiJ*S*(6]©*g©BS^ *tcffie L> JKflj 3 ©& 

*©I'J*^|6]©*@IC*f.LT^7^^.^^<*^-e# 
5. 

so [ 0 0 3 1 ]?£*:$ 1 5 7-8 ^©^ife^(6j©(®*5X 
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f V^y-£££=--:y h 5 ©±#fcE«L-Cl^S*» 
T#fcE« $ 5 5 7 - 1 2 St/Jn $ < T*t * 51 frJc 
it)±M*l^l©^l/yXl 3©M«!l©^gft£Psfl£ 

[0032] *fc^ 5?7-i2 i*ytn±<z>ytm<DX% 

Altfflfll-fi^^J^ V y hi 5 £E*LT^5&, & 

[ 0 0 3 3 J !)yM5 ICS/*— 7*-r V 

X©COS4 ^IlJICgH ttMt5±*$*|i)©)fei 

[0034] r©£5 K*3fcl»B«-eH:-haS©*n < jfeS 

ffl©5 7-£5*fcffll,\ &5#c©5 7— ©E«aesrii 

[0035] (mtsmwi2) i3i^^nifi2 

©SIfBfEtlSlll-efcSo lR)0ICtJ^THi 2 fc^LfcgJfSt 

[0 03 6] *|Ofi»»-Ctt*atfflO««©5 

1. Sg2, 13, I4S7-17, 18, 19, 20© 
4*Cfc5*/ftU RSSl. S52. £3, 1457-1 
7.18., 1 9, 2 0.©5 *)3tfftl:fJ)8SV>/l 
3©AttffiS li£#«aS$Jx5m4 57-2 0£ig& 

3j5Sjm*3Et*W(N «>o*4 5?-2 0t8*i/ 

yXis^Lt^^-^tyt-ui^ilK — & 

2, 13, 14 57-1 7, 1 8, 1 9, 20©5*>}te 

3 ffi«fcE1tS;h.5»l 5 7-1 7$r>t 

$AL3 t©«3ffitorar, A^fti/yxnoAW 
is i t-f^-^tyf-i 4i©r B ]©gp^ a>o£ 

4 5 7-2 0i^^-i>tyf-l 4 t<D7ttt(C»ofc 
*l6]l^LTB&t>ra»CESLT^5o £4 57-2 Ofi 
*©*tt±©3fcl*©A*Mi#l&4 5° T-*!9, -^©iS® 
\z.%-%MM* V y V 2 1 SrEeLTV^S. 
[0 0 3 7] *lil6»lBK:j3V^T*a[6*»feSat*ix*: 
3t*ttE* V^fiKitfflE 7 b-Cflltt 3 ©TE£I£ 
WU ^iSSl3^bcDffit^:7t*©-g : E^E13^cJ3^^T^ 
KT*^5S^, 1 157-17I^Altt5 0 1157- 
1 7('AltUfe7t*liBff^©^S-e*^=s/ h 1 6© 

&I2 5 7- 1 8^AI*-*-*. S257-1 8lCAItL 
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fcftJfcttKHK 3 LT* JfcfrlSlRlKit £ *V ®^3 

tH57-l 7£©M©3tI&Ll«:>fcSei,-C»»flL 
K*3lE3-=y h 1 6©fcffilrEa$ixfcB3 5 7-1 9 
tCAIti-5. «357-l 9teAJtfLfctt*tttt*aE:* 
= y M 6©T*^ KftfcRWStu, ^*56^=j/ h 1 
6©*T»JcE«Sixfc*4 5 7-2 0»cAWi-5. £ 
4 5 7-20 JCA4tUfcJffflt©W*flMRta<5< 3tJtctt 

[0038] r © J: 5 U:*IGi#*-Cf±±»©*ii < s££ 
5 Sr44fcffiv\ t£4#c©5 7-©EB&«&Sg 

Bft#JtlH«)«v\ o*o»4«/Jv»*om:|!e«)*#v^* 

* h) 5. 

20 [0039] ddk^fi 3 ) m 4 i±*&w<vnmmm 3 
[0040] *mmmmx'\±i£&Ki<Dmwt(D 5 7-*^ 

1. £2, £3, 14 5 7-2 3, 24, 2 5, 2 6© 
4tfcJ:9«JdSU tmi, JB2, Jfl3, 14 5 7-2 
3, 2 4, 2 5, 2 6©5 o7t^(-ftt>^^>-Xl 
3©AltBS I«iet$^v5l2 5 7-2 4 tg« 
WVXl 3-tLT^f^- ^ir>f— 1 4i*tt*3t*lL 
4 asjRCfil 3 B&k . d>o£ 2 5 7- 2 4 V 

30 yXi3-?:Lt'i'^-v J tyt-l4iiS0I±, 

M*£3fc^^= yV2 2 <D&mm 3 ffi^tt LTHTpB 

2, S3, 1457-2 3, 24, 2 5, 2 6 © 5 *>3t 

*L4iW(3Iiollll^ i*ofe*vyXi3 0Alt 
iBS l t-T^-^tyf-i 4 t©W©^r>9T, i^og 

2 5 7—2 4 tW^— -?±>D— 1 4 i©7fcteK78ofc 
^tPl^ML-TlS^ratEfiUTf 5. J|2 5 7-2 4«i 
^©7tf4±©7ti»©Alt^^i§4 5° -Cfct), ^©55^ 

« K3t3WftlW^ V y V2 7 SrEtB LTV^5 0 

[004 1] ^StttJglBfciB^TJtlRe^&JtttSixA: 
7tkfiiEg!fc 5 V ^ttSJtSSE 7 Sr^- UTWfil 3 ©T35 SrfiS 
SU Btl!!l«3 36»b©i£»3tJ|J©-»«SBI4lci3V^» 
IT*^1*. Si 5 7-2 3fcJ:5Bf^©AflE-CjfeS 
3-'=- ?h22 ©fe^Klt &jfe£3.= s/ h 2 2 © 
fciS(cES$ixfcS2 5 7-2 4(cAltt-S„ 12 57 
- 2 4 Lfc7t^(i*a^= y h 2 2 ©±^— Bfr^ 
©A«-CR4tS*V» KiKasji h2 2©fciffi(CEfi$ 
tufc£3 5 7-2 5KA!fcrt-5. 1357- 2 5JCAW 

so L./c7t^(iFr^©^S'C > *S=-= 7h22 ©t^Klt 
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§tv, M3i:Sl 57-2 3 i©Ha©7fcS§L 1 
LTiiiiSL y h 2 2©*«B^BB1B§n^ 

4 5 7-2 6tcAtt-T5o SM 5 7-2 6KA*tL*:7t 

157-2 3b<Dffl<D%mL 1 ££HL-tiii!^ 
H«JB 357-25 fCA#H-3. 1357-25 KAlt 

K? 3 5 7-2 5 fcjg4 5 7-2 6 £©K©7fc8&L 2 tm 

1 5 7-23£H2 57-24i©Rg©7mL3i££ 
itt, SS^2 5 7-2 4^Alt1-5. 1257-2 

4 lc Alt LfcJKtt©liiftflr«fc*<J < afcJtKABM* 3 ffifc 

2 2S:Ste^t6]^^«j$-ii:5rt»c:J:«9, jgCfftsaH 

[0 0 4 2] i©J:5l=*iat»ttKJ:nri±S6©*o< 
*3Sffl©5 7 — Sr4tfefflV»fcflf^T?, •?r©4tic©5'fc>2 

— flcSjteS3t*3R*=!/ h©»ft-Cl>, 5 5-»4v> 
[0 0 4 3] ft, ±|Bfc*Ufc*30B!?«il6t^K:'bs * 

[0 0 4 4] 

5 5 7-Bi^«V>'X-tLT9Eft#Si:Srife^«kL 
2^ W«ffi£»¥fTt?, ^o5 7— B igiuyX^l 
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%.^&)\zmhnmmmw\z%m&*iz> 5 7 — ASr^twiL 



[0ffi©«51£fctft?>3] 

10 1 ] xmrnvmrnrtm 1 ©HfeftB&ii©£«B« 

B&0 

[02] HI 1 Lfc-ffrasfea«te*3R3.:=. y K©W 

[03] *»W©3RJS0g«S2O-flca*3lE3t*»a= 
y b©gg|SlfEH&0 

[04] *«W©HE1S»IB3 0— *ffi*3E»ft5R=-= 
y h©ggp«fB&0 

[0 5] ?£5fE©Pi«S£5lSS©^«tBS0 

[0 6] tt*©-«ss!3fe****3-=i y k ©g^mns 
0 

[0 7] tt*©-flEa*3t*4fc3R*= s/ h ©Sottas 
0 

l«F*©IM§] 
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